EGFR-inhibition enhances apoptosis in irradiated human head and neck xenograft tumors independent of effects on DNA repair.
Epidermal growth factor receptor (EGFR) inhibition using cetuximab improves the efficacy of radiotherapy in only a subgroup of head and neck squamous cell carcinoma (HNSCC) patients. Therefore, to improve patient selection a better understanding of tumor characteristics that affect treatment is necessary. Here, we investigated the effect of cetuximab on repair of radiation-induced DNA damage in a HNSCC xenograft model, which shows a synergistic effect to cetuximab and radiotherapy (SCCNij185) and a HNSCC model, which shows no additive effect of cetuximab to radiotherapy (SCCNij153). In both tumor models, clear increases were seen in the number of 53BP1 and Rad51 foci after irradiation. 53BP1 foci were present at comparable levels in hypoxic and normoxic tumor areas of the tumor xenografts, while the number of Rad51 foci was significantly higher in normoxic areas compared to hypoxic areas (P < 0.05). In both SCCNij185 and SCCNij153 xenografts an increased number of 53BP1 foci was observed in tumors treated with cetuximab and radiotherapy compared to radiotherapy alone. In SCCNij185 this increase was statistically significant in normoxic tumor areas (P = 0.04) and in SCCNij153 in both hypoxic and normoxic areas (P = 0.007 and P = 0.02, respectively). The number of Rad51 foci was not significantly different when cetuximab was added to radiotherapy compared to radiotherapy alone. Levels of pEGFR and pERK1/2 were decreased when cetuximab was added to radiotherapy in SCCNij185, but not in SCCNij153. Apoptosis was also only increased in SCCNij185 tumors at 4 days after cetuximab and radiotherapy treatment (P < 0.01). In conclusion, cetuximab inhibited DNA repair in both HNSCC models, but this effect was not predictive for the radiosensitizing effect of cetuximab in vivo. This lack of correlation may be related to differential effects of cetuximab and radiotherapy on ERK1/2 signaling and a decreased induction of apoptosis by cetuximab and radiotherapy in the resistant model.